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BENIER'S HOT AIR ENGINE. 

THE hot air engine, although theoretically recogniz"d 
for some time past as the most economical means of con
verting heat into motive power, has up to the present 
met with little succe8S. This is duE; to the fact that the 
arrangement of the motors of this class that have hith
erto been constructed has been such as to render them 
but slightly practical. In the Benier hot air engine 
(illustrated herewith), however, obstacles that were 
once considered insurmountable havt been overcome, 
and the motor presents many advantag ,s over all the 
types that have preceded it. Among such advantages 
we shall cite the possibility of utilizing air at a high 
temperature (1,200 or 1,500 degrees), while the rubbing 
surfaces remain at a moderate temperature (60 or 80 de
grees). The fire grate is placed in the interior of the 

cylinder, and is traversed by the cold air forced by a 
pump. The expanded hot gases fill the cylinder and 
act against the piston directly above the grate. 

The type herewith illustrated is of 6 horse power. 
The motive cylinder, CC', is bolted to the extremity of 
the frame, A. Upon this latter is fixed a column, B, 
which carries a working beam, E. This latter transmits 
the motion of the piston, P, to the shaft, D. A pump, 
G, placed within the frame, forces a certain quantity 
of cold air at every revolution into the driving cylinder. 
The piston of this pump is actuated by the connecting 
ron, G', jointed to the lever, F', which receives its mo
tion from the rod, F. A slide valve, b', actuated by a 
calll, regulates the entrance of the cold air into the 
pump during suction, as weH as its introduction into 
the cylinder. There is a thrust upon the piston during 
its upward travel, and an escape of hot gas through the 
enuction valve, h, during the downward travel. 

The cylinder is in two parts, C and C'. The piston, 
which is very long, rubs at ·its upper end against the 
sides of the cylinder, C. The lower end is of smaller 
diameter, and leaves an annular space between it and 
the cylinder. The grate is at the bottom of the cylin
der, C'. The sides of the cylinder at the level of the 
fire box are protected with a lining of plumbago. When 
the piston is at the bottom of its travel, the eduction 
valve closes. The slide valve, b', establishes a commu
nication between the pump chamber and the cylinder. 
The air contained in the pump is already Ilompressed 
in the latter to a pressure of nearly a kilogramme at 
the moment of the communication. This air enters 
the cylinder, and the communication between the latter 
and the pump continues until all the air is forced into 
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the driving cylinder, the piston of the pump being at 
the bottom of its travel, and that of the cylinder about 
midway. 

The air forced by the pump piston enters the cylin
der through two conduits, one of which leads a portion 
of it toward the top of the cylinder, and the other to
ward the bottom. The lower conduit debouches under 
the grate, and the air that passes through it traverses 
the fire box, and th] hot gas fills the cylinder. The 
connnit that runs to the top debouches in the cylinder, 
C, at the lower limit of the surface rubbed by the pis
ton. The air that traverses this conduit is distributed 
through the annular space between the piston and 
cylinder. The hot gas derived from combustion can 
therefore never introd uce itself into this annular space, 
and consequently cannot come into contact with the 
rubbing surfaces of the cylinder and piston. 

BENIER'S HOT AIR ENGINE. 

As the quantity of air introduced at every stroke is 
constant, the work developed at every stroke is varied 
by regulating the temperature of the gas that fills the 
cylinder. When the temperature falls, the pressure, 
and consequently the work developed, diminishes. This 
result is obtained by v arying the respective quantities 
of air that pass through the fire box and around the 
piston. In measure as less air passes through the fire 
box, the quantity that passes around the piston aug
ments by just so much, and the pressure diminishes. 
A valve, n', in the conduit that runs to the fire box is 
controlled by the regulator, L', in the interior of the 
column. When the work to be transmitted diminishes, 
the regulator closes the valve more or less, and the 
work developed diminishes. 

The coke is put hy shovelfuls into a hopper, I. Four 
buckets mounted upon the periphery of a wheel, I', 
traverse the coke, and, taking up a piece of it, let it fall 
upon the cover, J, of the slide valve, j, whence it falls 
into the cavity of the latter when it is uncovered, and 
from thence into the conduit, e', of the box, j', when 
the cavity of the valve is opposite the conduit. From 
the conduit, e', the coke falls upon the grate. 

A small sight hole covered with glass, in the cover, J, 
permits the grate to be seen when the cavity of the 
valve is opposite e'. 

As in gas engines, a current of water is made to 
now around the cylinder, C', in order to keep the sides 
from getting too hot. 

In order to set the engine in motion, we begin by 
opening the bottom, C, of the cylinder, C', to clean the 
grate. This done, we close C and introduce lighted 
charcoal through the conduit, e' (the valv� being open). 
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The valve is put in place, two or three revolutions are 
given to the fly wheel, and the motor starts. The feed
ing is afterward done with coke. 

The parts that transmit motion operate under con
ditions analogous to those under which the same parts 
of a steam engine do. The air pump sucks and forces 
nothing but cold air, and nothing but cold air passes 
through the distributing slide valve. The pump and 
valve are therefore rendered very durable. The piston 
and cylinder, at the points wher� friction exists, are at 
a temperature of 60 or 80 degrees. These surfaces are 
protected against hot gas charged with dust. 

The hot gas, which escapes from the cylinder through 
a valve, has previously been cooled by contact with 
the sides of the cylinder and by ,)xpansion. The educ
tion valve just mentioned w"rks about like that of a 
steam engine, and it is only necessary to polish it now 
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ana then in order to keep it in good condition.-An
nales Industrielles. 

YOUR FUTURE PROBLEMS. * 

By CHARLES E. EMERY. 

Mr. President and Ladies and Gentlemen.' It has 
not been considered the duty of the speaker, in address
ing the graduating class, to dwell on the triumphs of 
science or the advantage of a liberal education. These 
subjects have already been discU>lsed, in connection 
with the regular courses of study, better, and more at 
length, than he could do. We propose rather to try 
and prepare the minds of the graduates for the practI
cal problems before them. 

All young men are impressed with the consciousness 
of higher powers as they increase their stores of know
ledge, and this feeling perhaps reaches its maximum 
with those who have made a specialty of the investi
gation and application of physical laws. Young men 
who have learned how to harness the powers of nature 
and guide them. to do their will are apt to belittle the 
difficulties they Have yet to overcome, and have a false 
impression of the problems of life. 'I'his feeling is 
shown to a minimum extent by graduates of the Stevens 
Institute, on account of their careful practical train
ing, in connection with the thorough study of princi
pIes; but it has been thought best for one from the 
outside world to supplement such teaching by calling 
to mind instances which may have a useful counteract-
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